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ooiuifiHofo orroHeHra vAaIoBa Iropr Beinepifiosu'Ia

Ha Ar{ceprauifiny po6ory Korulqnonoi TerqHu olenciinuu

Ha reMy: <riAporeoxivrin rvrircpoeJreMeHrin BoAoHocHrrx crrcreM Ce'ire6HUX

JraHAruaerin yrcpainn>), rroAaHy y cueqiarisoeaHy BqeHy paAy u26'203'01

HayKoBo-AoaJrianoi ycraHosr4 ((IHcrr4ryr reoxivtii, vrinepalorii ra pyAoyrBopeHHfl

irvresi M. lI. CeveHeHKa HAH Vrpaiuu>>'

na sAo6yrTfl HayKoBofo crylleHfl AOKropa feoJloriqnux HayK

3a creuiarruricrro 04'0 0'02 - reoxirr'riq

cyuacuoi Aeplr(aBr4. ix ni4cyrnicrr yHeMoxJrr4BJrroe Hasirs naAiro HA craJrvr4

po3Brrrox. AKTyalrnicrb AOCJri4Xennq sxicHofo cKJr a[y rrr4THr'rx IiASeN'IHI'IX BOA Ma€

rilrraacnertia:ctpareriqrrnft-ga6egneqerrrr-{cTaJloropo3BlITKyAepxaBu;

6erneros[ft - ga6egne'regnr no4noi 6egnern Yrpaihu B yMoBax s6pofiuoro

xononixry; eronoN'ri'{Hl'rft - BpaxoBylotlu HesaAoeirlHy sKicrr soAI'I y noBepxHeBl'rx

Bo,{ocroK€}x, icro'rni 3arpar}r ua ii oulrqenru i Heraoxnrleictr eQercrunnoro 3axucry

sil rexroreunux ra6pyAneub; I{ayKoB}Ift - opaxonyro'u'I cnir:ony tenAesuito '4o

repexoAy nig icuyrouoi cllcreMlr oqimn mocd unrnoi BoA[ 3a rIpI'IHuIlroM

<siA[oBiAae - ne siAnosiAaeD Ao r'roxnusocri BcraEoBJIeHH'I exoloriuuoro c'rauy

AxepeJI []ITHoro BoAoflocraqaHlrx , ix xapalcrepucrllKll 3 BpaxyBaHH'IM MoxiI]IBI'tx

uxi4nunrx eipercdo 4la sgopon'r JIIoAIIHII' Touy AocniAxenns oco6nusocret

IIoIuI{peHIUI ecenqifinrx ruirpoeueuen'rin y uurmx ni4selranr'rx BoAax ocHoBHI{x

Boaouocullx cllcreM Yrpainra € HaraJIbHI4M i arcyalurlrn'r ne rillru B cyqacHux

yMoBax, a i na erani ei4noolenu-r'

flpe4ctauretrct cBoeqacunM i arryalrunv tK TeMa 4lrceprauiftnoro

4ocli4xenm, mr i QoprvryJlloBaHHt ftoro ugrlr: BLI3HaqeHIUI oaronouipnocrefi

poruoliny uirpoeleueutir(Pb, Mo' CtJ' Zn'Li' V' Mn' Co' Ni' Cd' Sr' Ba' Cr' F'

As, Ti, Sb, Al) y rrllrulrx ni4seunn< BoAax ocHoBH]Ix BoAoHocI T x c[creM Yrpaiuu

llK ocHOBy eroloro-6ioreoxiuiqnoro paftonyranm rcpntopii AepxaBI{' a rarox

oqinrca pugmin 4lr o4opor's Nlicuesoro HaceJIeHHt'

AnryanEHtcrr



a=/- ' v

nn^ AocflrHeHHfl rliei Merra uocliAoBHo Br43HaqeHi saeAaHHfl Al'IcepraqtltHot

po6oru:

- eia po3rJrflAy cyqacHoro craHy rIIlrHI{x BoA 3 uosuuifi ueAlaqsoi

nrixpoeneMeHrolorii, 3oKpeMa uiAseruHr4x BoA Ao rrporloHyBaHHt nprauuzuin

eKoJroro-6ioreoxiuiqnoro pafioHyBaHHq repr.rropii Vrcpainz Ha ocHosi cyqacHoro

eKonoriuuoro, reoxiuiqsoro ra MeAr4r<o-ri4poreoJlori'IHoro pafiouyBaHlg'fl;

- si.4 nz4ilenHr ui4seMHr4x BoAoHocHr4x cr4creM Yxpainu rnfl' [oAaJIbIrIoro

AocniAxeHHfl ua ocHogi eKoJroro-6ioreoxivri.IHoro pafionynaHHfl, nnouli repraropii,

utirrrsocri HaceJreHHr, sa6esileqeHocri uurHr4MI,I niAgeu :nkrvrkr BoAaMI4 Ta HaflBnoi y

AocrriAru{Ka inQopvraqii, Ao BrlflBJreHHf, oco6masocrefi norxt4peHHf, rvrir<poeleueHrin,

3oKpeMa ecenqifi Hr4x, y rrrrrHr,rx niAseMHI4x BoAax nu4ileuzx niAseN'IHI4x

BoAoHocHr.rx crrcreM Vrpainu Ha ocHosi HaflBukrx HayKoBIlx uy6nina\iit, Qou4onoi

iu$opnaaqii ra BJracHrax AaHr4x la6oparopHr4x ananisie; 3arlporoHoBaHo Ant raKl4x

BoAoHocHr4x cr4creM opienronni Qononi KoHlleHrpauii rvrixpoelevteurin, 3oKpeMa

eceHII1I4HI4X;

- raKo)K Ha rrplrKJraAi uauraHy AocriAlaru Qopvru vrirpaqil ecenqifiHHx

eJreMeHrin y [urHr4x ni4seuHr4x BoAax ra oqiur4T:n niAn rsilHi pvrsr4Kvr rnfl sAopon'r

HaceJreHHfl Ha repr4ropii nu4ireuzx uiAseMHI{x BoAoHocHI4x cl4creM Vxpaiuz.

3Btq3oK po6or[ 3 HaVKOBI{MI{ IIpofpaMaMI{. [raHaM[. TeMaMH.

,Il,ucepraqifiuy po6ory BraKoHaHo y siaairi reoxinaii rexnoreHHl4x Mer€ulis ra

auariruqsoi xivrii Iucrr,rryry reoxil,rii, vrinepanorii ra pyAoyrBopeHHq ivreni

M. lI. CeueueHKa HAH Yr<painra. Birrruricrr pe3ynbraris orpl'IMaHo rIpI4 ezKoHaHHi

HayKoBo-AocniAnux 4epx6roArxerHrrx reM: Ns 01 17U002209 <Tpancsopvrauir

crroJryK Ba)KKr4x lderaris y KoMrroHeHrax Aoirinus yp6ani3oBaHl4x repzropifi

YrpaiHu>,

J\|9 011g1J003167 <feoxiuis ecesqialruprx eJreN4eurie B rIpI4poAHLtx i rexuofeHHl'Ix

JraHArrraQrax ricocreuoeoi 3oHra Vrcpainra flK ocHoBa 6ioreoxiNriqHoro

pafionyBaHHfl), Ns 0122U001573 <Pospo6ra HayKOBr{x 3acaA KoMrlJlercsoi eKoJlofo-

reoxivri.rHoi ouiuxu rexHoreHHo sa6pyaHeHLIX repl4ropib ra J\b 0123u 100510

<fi4poreoxirvris vrixpoereMeHris cenire6Hr4x JIaHArxaQrin Yxpainu flK ocHoBa

paqiouanbHoro rlpl4poAoKopl{cryBaHHfl > .



3ara"rrsHa xapaKTeplrcruKa AI{ce

[zceprauiq cKnaAa€rbcf, si Bcryrly , r'flTr4 poa4inin, BI4cHoBxin, cIITICKy

Mae 51Br.rKopr4craHr4x AXepeJr (239 safiueuyBaHb dreparypu) i oAnoro AoAarK/,

pr{cyHon i 38 ra6nuur. 3arwrcsuir, o6csr po6oru -337 cropinox.

3vricr Ar4cepraqifinoi po6orkr ra crr4Jrb ii srKoHaHH.f, siAnoeiAaroTb BI'IMofaM

Ao Ar4ceprauifiHrax po6ir na s4o6yrrfl HayKoBoro cryrleHfl AoKropa reonoriqsux

Hayr( 3a creqianrrricrro 04.00.02 - <feoxivrio.

y ncryni o6rpyuroBaHo aKryaJnuicrs o6panoi revtz, 3s'fl3ox Azcepralrii s

HayKoBr4Mvr [porpaMaMr4, cQoprvryJrboBaHo Mery, o6'err i sasAaHHq AocrriANeHHq,

ni4o6paxeHo HayKoBy HoBr43Hy ra rrpaKTkrrrHe 3HarIeHHtr orpI,IMaHI{x pe3ynbraris

Ar4ceprarlifiHoi po6oru, ixne BrrpoBaANCeHHf, ra oco6uctuit BHecoK aBropa.

y reprroMy pos4i.rr i <<Cyauaufi cmaH eodruux pecypcie ma nidxodu do

zidpozeonozirtttozo mu zidpozeoxinirutozo pafiottynaHHn mepumopii Vxpafitu>>

HaBeAeHo craH Ta rrepcreKTlrBra Br4Kopr4craHHq BoAHI4x pecypcin Yr<paiuz ra

clrcreMarkr3oBaHo 3araJrbHi eilovrocri [po HIIX, HaBeAeHo xapaKTepucrl'IKy

rigporeorori.{Hrax perioHis uauroi xpainra sriAHo cyqacHoro pafioHyBaH[fl, Ta HaAaHo

perioHanbHy ri4poreoxivriqny creqra$ircaqiro repr.rropii. Anropxa HaroJlorrye, uo B

po6ori po3rnf,Aarorbcr repeBa)KHo rprlpoAui qusHI4KI.t Qopnryn aH:afl' sr< xivriqHofo,

raK i naircpoeneMeHTHoro cKiraAy uiAseNrHt4x BoA. OAnax rpl43Hae i cyrreny poJlb

rexHofeHe3y Y IIux rpouecax.

Harolouyerbcfl, rrlo oAHr4M is dir,riryroqr4x Sarropin cIIoxl4BaHHfl, BoAHI4x

pecypcin e ix qricrr. O6vrexye Br4Kopr4craHHfl niAgetuHl4x BoA ix BI'IcoKa

vrinepanigauis. Xapanrepra3yrorrr4 BoAosocui cI4creMI4 rleplxoro rlopflAKy, oco6luny

yBary aBropKa npz4inre ri4poreoxir,ri.rHraNa yMoBaM i 6iori4poreoxiuiqsuvt

rroKa3HI{KaM, sKi e IIoAanbIIIoMy BI4KopI4cToBye p.rrfl pafiouyBaHHfl.

B rlboMy pos4ini Alrceprauii po6urrcr pflL y3aranbHeHb: xiNri'{Hlafi cKnaA

niAseNaHprx BoA 6op*yerbcfl y pe3ynrrari rpouecin, rqo ni46ynarcrbcfl oAHoqacHo:

snriurynaHHfl 3 perurKaMr4 MeraMop$isoeaHl4x i pos6aBJlflHHfl AasHix BoA, rlu6ure

Br4JryxeHH.f, corefi ig BoAoBMiculrx uopi4, o6vrinHi peaxqii, oco6ruso sa yqacrro

fa3oBr4x KoMrroHenrin, pa4ioar<ruBHoro po3rlaAy, ni4seMHoro BI'IilapoByBaHHfl.



Cnil siAluirfirll, uro po3rntAaroql neo'rerroniqHr'rfi Saxtop y npoqecax

neoxiviqHoi rrrirpauii xirvriqnux eleNrenris m i'x cnolyx tr'Iix BoAoHocHI'IMI',I

ropri3oHTaMLI Ta KoMrIJIeKcaM[ B fleprroMy pos4ini, aBTopKa Mafixe He

BlrKoplrcroBye ftoro e no,qanulloMy B po60ri'

!,o :roro x na cropinqi 48 po6otl aBropKa HaBoA[rb '{aui uopioutouru

crroxr4BaHHr BoAr4 B Yxpaini ra rcpaitrax ec Q75 na 100-200 ni:rpir na 4o6y ua I

nro4uuy); B raKI,Ix rrlicrax ff Xapxin -475 tt, Kds - 410-450 n na 1o6y Ha oAHy

JrroAr.rHy. 06'enr orpar BoAI'I [plr TpaHc[opryBauni oqinroetrcr y 2'0 rna3 na pix' a ue

6inture uix rperuua. Brparu BOAtr y cl4cTeMax BOAOnOCTaqaHHt' uIO Oa6ernevlto'rr

nurni .ra rocrroAapcbKo-no6yroni norpe6ra HaceJIeHHt, cTaHoBI4JIIt y 2011 p'

748,05 rr.rnn. u3 soAr.r a6o 35,78 o/o oi4 sa6panoi; o6'eu c'riqnnx BoA' Iqo HaAxoAllrb y

nonepxueri soAHi o6'eKru Yrpaihn flepeBuqye 5 rrrl3' qo craHoBI'ITb l0'7 %

peqpcin roBepxHeBofo BoAHoro crory, rrufi Qoprvryemcr uatepuropii Yrpaiuz'

IIuQpn cri4vatr npo cyrrennfi BnJII'IB rexHoreHe3y {K Sarcropy AoAarroBoro

xuBJreHHrr niAgerrlnrax noA n vicrr<rrx aruouepa{irx, B noAansurift po6ori ui Aani ne

Br.IKopl,IcroBylorlcq Hi B y3araJlbHeuurx, ni a po3paxyHKax'

Cril siArairurr, ulo B rlepruoMy posgiri Aeranbuo posrmnyri Qisuro-

xirraiqni ra reonoro-ri4poreoloriuni xapartepucttlx[ niAeeluHlax BoA B np]rpoAHl{x

yMoBax.Hacroro4rriqefinilxiaMaeo3HaKI{<<iAealrrrrx>>yrraoa'He4ocraTnicrr

yBaIII AO rexnorennoi cxna4oaoi ,KITBJIeHHJI ni4seIr,firrax aoA uicrrcrax arnovepauifi

yHeMOXJTI'rBJrroe B floA€ulbrrroMy BcTaHoBJIeHIIt [pFlIlHHo-nacni4ronr'rx 3s'sgKis' IIIO'

B CBOrO qepry, He Aa€ MoxJrr{Bocd 6inru AeTaJIbHO OIIUCaTLI Upoqecll HaAXOAXeHH'

virpoeleuenrir, ix uirpauiro, ronqenrpaqii m in,, rqo MorJIo cyTr€Bo floclIJII'IrIt

uefi poa.4in i 6yn'I ropucnuM B HacrynHlx'

V apyronry posai;ri <Hayxoei sacadu meduwroi nitEoeneneumonoeii ma

nidsemni eoduD :Flarje eno Seranlnufi orm4 niruusuqHoi ra sarcop,Uounoi nircparypu

rrroao eKonoriqHoi oqiHrc{ ruirpoelenrentHoro cKJIaAy ro}rnonenris HIIC sa

4ocrriAxyuarriftrepuropii'Bpo6otipo3UI{HyTooco6rrrrsocrinpucytuoc'ri
rrairpoelerr,rentin a npnpo4nl'Ix BoAtx, ik 6ionorivny ponr i BIrJII,IB Ha sAopon'a

JIIOAI,IH}I.

Aoroprca cnpaBeAJllrBo IraroJloluye' Io BllKopltcranns MoAeri BLM Aae



3Mory Ha6rusvrrr4 oqinxy cryrreHfl sa6pyaHeHHfl noreHrlifiso roKcI4rIHI{MrI

eJIeMeHraMr,r Ao pe€urbHr4x yMoB 3 ypaxyBaHHflM ix 6iolocrynHocri, $op*

3HaxoA)KeHHf, Ta roKcr4Kororiquux BJracrr4socrefi. Ane ueAolixol,r e re, rqo qi

rr,ro4eli HarrpaBresi Ha oqinr<y Brrnr4By Jrr4 rue oAHoro eJreMeHTy. Bpaxonyrcqu

nocrifiue s6imrueHHfl o6csrin HaAXoA)KeHHf, Ao HaBKoJrr4rrrHbofo npl4poAHoro

cepeAoBr4rrla (HIIC) tuLrpoKoro KoJra eJreMeuris f,K rrpupoAHoro, raK i rexHoreHHoro

rroxoAxeHHfl, Br4Hr4Kae norpe6a y pospo6qi naeroAie KoMrrJrercsoi ouisrcu

eKoJroriqnux prEszrie.

Poglin e repeBaHra)KeHHM in$opvrauiero is nireparypHr,rx A)KepeJI.

InQopvrauis pisnouJraHoBa, xoqa i rr,rae n( BHy crpyKrypy, arre B pe3yJnrari He Aae

3Morr4 spo6uru paqionilrbHe KoMnJr KcyBaHHs sa HanpqM alr'kr rvrafi6yruix

AOCJTlA)KeHb.

Anropna KoHcrarye nesHi y3afturbHeHHq 6eg gNricrosHoro ananisy"

O6rpynryBaHHflTa BrrKoprrcraHHfl rlux y3arirJrbHeHb BoHa nponoHye 6inux AeraJIbHo

po3rnf,Hyrr4 B HacryrrHr4x pos4ilax. HaseAeHa n pos4ini in$opuaqir ouiHroerbc,fl rK

ni4rpynrfl p.nfl. HacrynHux loclil)KeHb. B po6ori uoN:na Bkr irurz rcima uanpxuin,

lri, Ha Moro Alvrxy, Mo)KHa BBax(arrz o6rpyHToBaHVMr4:

- 6nor auarirurrHr4x AocniA)KeHb, rrlo BKrroqae B ce6e Br,r3Har{eHHfl nvricry

nrinpoeJreMeHTi" y soli 3a AonoMororo Br.rcoKororrHr{x ta6oparopHr4x MeroAis

ananisy ICP-MS; po3paxyHor( Qopr vrirpauii vrixpoereMeHrie y eoli 3a

AoiloMororo MeroAy repMoArasauiqHoro MoAeJrroBaHHf,; BI,IqBreHHfl

KoHrleHrpaqifi eceuuifiHr{x eJreMeHrin y soli 3a AonoMororo Kpl4repiro E3K;

- 6asosi y3araJrbHeHHs rrloAo rnacraQixarlii erelrenrie ra ix HopMyB annfl, 3

rroAiurbrrrr4M HayKoBr.rM o6rpyuryBaHHflM nprarepiia ra napaMerpis

uoniropr4 Hry nrir<poererueHris.

HeAocrarHbo o6rpyHToBaHr4Mra BBax(arc y3araJrbHeHHfl Ar,rcepraHTa IrIoAo

Br,r3HarreHHfl rroreHrlifinzx prasuxin An{ 3AopoB'r Jrro4kr:nu y sn'rsr<y is BXTaBaHHIM

BoAr{ Hes6anaHcoBauoi ga slaicrold vrixpoereN{eHris.

Heo6rpyHroBaHr4M Harrp.f,MoM e pospo6rca HoBr4x upzuqunin eKoJIoro-

6ioreoxiruiqnoro pafionyBaHHf, repzropii YxpaiHz 3 noszqifi ueAnquoi

vrir<poeJreMeHTonorii 3 oKpecJreHHflM KoJra noreHuifinr,rx enAevrirlHl4x 3axBop[oBaHb.



y TperboMy porAi"rri <Exonozo-zidpozeoxiniqni ocoftnueocmi nowupeHHfl

twixpoenemenmie s ymosHo ttucmu)c ma aHmponozeHHo nopyrueHux cenimedruux

naudwaQmax VxpaiuuD npLrcBflrreHo BI4BrIeHHro oco6lueocrefi rr,rircpoeJreMeHTHoro
\

cKnaAy III'IrHI4X ni4seuHl4x BoA [ninponcrxo-lontUrr<oi eo4ouocuoi cr4creMra (BC),

BC VxpaucbKoro UI4ra ra llpzuopHoMopcrxoi BC. llopieu stsuuit auaris

noBepxHeBI'IX (ua ilpLtKJIaAi osep Courune, Bupnzqr ra HnNuifi Tenr6in) ra
ni4senarurx BoA (uprzuoBepxHesi ra 6roserHi no4z) na. KzeBa Ao3BoJ14B BkrflBurv psr,

ri4poxiuiqHux oco6lusocrefi. AsropKa po6uu ilpr4ryqeHH.n, rrlo icHye

B3aeMoAonoBHroro'rufi BTTJII4B rIpI4poAHI4x ra rexHoreHHkrx Sanropin, qxi snrr4Barorb

Ha sNaicr rvrir<poerelaeHrie y uz6uuHl4x BoAoHocHr4x ropr.r3oHTax [uinpoBcbKo-

loueqrroi BC. [o rpl4poAHt4x .rzHHunis BoHa ni4Hoczrr rirorori.rHrafi cKJraA

BoAoBMiIqyrouoi ronlqi, a caMe naqeHicu niHs 6yporo nyrilnr y 6afiocsKoMy

BoAoHocHoMy ropz3onri. '{o rexHoreHHHX Qar<ropin za6pylHeHHf, fpyurin

BaXKI4MI4 MeraJIaMV, BI4KJILIHIoBaHHT rrepeKpLrBawrrux BoAorpr4BKr4x ruapin y3AoBX

p. [niupo, iunepciro ri4po4urHaNai.Iuoro rloroKy niAseNdHrdx BoA: npkrypor{eHr.tx Ao

noK€ulbHrrx AenpecifiHzx nifion y ceHoMaH-KeJloseficrroMy BoAoHocHoMy

KoMrrJrexci.

lpx BC YxpaincbKoro rrlr{ra AocniANyBurJracb Azuauixa sNdiHu

n'rir<poeJleMeHTHofo cKJIaAy III4THI4x ni4sevrHux BoA Ha [pr4xnagi KopocruuincrKoro

pafiouy Xuroruzpcmoi o6lacri. B po6ori po6zrrcr Br.rcHoBoK, rqo AocniAxeni

ui4seuni no4u rpiulznyBarzx Kpl.Icr€uri.rHzx nopi4 VxpaiHcbKoro rrlr4ra 3 pisnnx

o6racrefi Vxpaiuu Marorb nod6nzfi vrinpoeJreMersnfi cKJraA ra rrepeBHUIeHb f[K sa

rloreHllifino roKcI4r{Hkrvra Ba}KKI4Mz MeraJraMn (Ni, Cd, Pb) ne 6yno saQir<coBaHo, a

roMy nos's3ani g :nvrMu pr43r4Ku Arrfl uicqenoro HaceJreHHf, ni4cyrui.

AocnipreHH{ {pyHroBl4x BoA CaHcaraHcbKo-CypcrKoro pyAHoro pafiouy

lniuporleTpoBcrxoi o6lacri, Ao3BoJILrJro BkrflBLrrkr niAsr,rueHi y nopinnsuni 3

Qouonzrun BeruquHaMli tIoKa3HLrKu vrinepalisarlii, garalrnoi )KopcrKocri,

KoHlleHrpaqifi ralrqirc, Hitrerto, IIJITo 6yrnry ra cynr$arie. llpzvovry Ha rle
BnJII4Barorb He TexHoreHui Qaxropu, & rpl4poAni yvronr4 reprrrro ii AocniAXeHHfl.

Aocnia)KeHo roBepxnesi Ta nilse ui BoAr4, nourzpeHi B Mexax nieleHHoi

Ailsnxz BanaxiscbKoro poAoBIaIrIa rpaQiry. y rroBepxHeBr.rx BoAax sa6ir<coBaHe



repeBr.rueHHfl Aorrycrr{Mr4x 3HaqeHb sa ca, Mg, SO+, Na ra K, y niAseNrHr4x - 3a Ca,

SO+, rvriuepanisaqierc, N&, K ra Mn. 3a eeruqr4Horo B3K sa$incoBaHo Hecrar{y y

niAseNaHn( BoAax raKr4x eJreMeHrin, ln V, Cr, Co, Ni, Cu, Zn, Cd ra Pb.

llpone4eHo eKoJloro-reoxiruique ao"\ia*eHHfl XepcoucbKoro poAoBrarrla

niAseNdHax BoA ga gLalnuv^vr rprrBirlux clocrepe)KeHb y AoeoeHHi rracv. BzqeJreHo

BHcoKy no3vrl4 BHy KopeJrf,rliro rvrix BeJrr,rrrr4Horo rlbofo noKa3HuKa ra

IlepMaHraHarHoro oKI4 cHronauicrro, a TaKo)K Bt4 coKy Herarr4BHy KopeJrfluiro nrix

soAosiA6oporvr ra sNaicroM Qtopy. BussreHo, rqo y AoeoeuHzfi uac ei46ytuct, gruinu

y 3araJlbHoMy xirvriquoMy crnaAi uiAseN,rHrax BoA - y xariosnoMy cxlaAi ni46yncr

nepexi4 sia r<amqieBo-Maririesoro Ao Harpieno-xarieBoro, y anionnoMy sia

xn op kI An o - ri4po r<ap 6 o H arH o ro Ao ri4po xap 6 os ars o -xJr op r4AH oro.

!o pos4iny e uacrynui 3ayBaxeHHr. Cxeuarz.rHicrr BpaxyBaHHfl.

silNaiHHocrefi ri4poreovrirpauifinrzx rapaMerpin 3oH aKrr4BHofo ra yroeiruHeHoro

eoAoo6vriuy y perioH€urbHlrx ri4poreorori.ruvx cucreMax Vxpainv ra ix snrraBy Ha

SopnrynaHHfl A)Kepen uinpo-ri4poreoxirvri.rHoro cKnaAy niAgevrHzx BoA B Me)Kax

lniuponcrno-r{oueqrxoi, llprauopHoMopcrrcoi BC ra BC VxpaincbKoro rrlr4ra 3

o6ueNeHI4M po3BIarKoM rroBepxosoi cLr creMr4 BoAoHocHt4x fopz3oHris.

BznopncraHHf, rrapaMerpin fAK Artr oqiurz eKoJrofiqHoro craHy

rloBepxHeBux soAofiNa B Mexax Kziscrxoi npoMr4cJroBo-Micrxoi arJroMepaqii (os.

Tenr6in, Cou.arrHe ra iu.), BpaxoByroqu cra6imne sa6pyaHeHH,f, ix noBepxHeBoro

croKy, AoHHr.rx silKraAis ra croKy rpyHToBofo BoAoHocHofo fopr43oHry, Ha Moro

Allvtry, BLIMarae 6inrru IIoBHoro BpaxyB aHnfl, sr\diH ri4povrereoporori.rHzx

rrapaMerpin B ocraHni poxz B Mexax o3epHux BoAo36opin.

3acnyroBye Ha 3ayBa)KeHHfl AocniAxeHH.fl nrircpoeJreMeHTHofo cKnaAy

6roserHLIX BoA u. KzeBasa yMoBr4 He BpaxyBaHHq cyrreBoro 3MeHrrreHHr s ocraHHi

poKI4 (ao 6-8 pasin) ni4seuHoro noAoeiA6opy ra cKopoqeHHn periouzurrHoi 4eupecii

i anrzsisarlii szcxiAHrax' uoroxie is ceHoMaH-KeJroeeficrroro ra 6aficrxoro

BoAoHocHurx ropr43oHris y Hanpf,MKy 4o 6yuaKcbKoro BoAoHocHoro ropr43oHry, Iqo e

periouanbHr4M Qaxropona ropytlreHH.fl JrofHopM€rrrbHoro 3aKoHy posuo4iny

KoHueHrpaqifi MaKpo- ra rvrir<poeneMeHris y cBepAJroBr.rHax AocniAlxeHr4x 6roserie

(puc.3 , ra6t. 2, crop.16).



BoAonouri ropr43oHrlr rpiulraHynaroi 3oHrr Kpr.rcr€uliqsux nopi4 B Me)Kax

Xzrouzpcrnoi i Binnnurroi o6nacrefi po3rroBuoAxeui y 3oHax 3 ni4uiHuuvt

rrerporpaQiunraM cKnaAoM ra pisnoro BeJrrrrrkrHoro (opienroBHo, Ao 1,5 - 2-x pasie)
a'--

in$inrrpaqifinofo )Kr4BJreHHf,; y sn'rsry 3 ur,rM p.Irfl otliHr<u ei.{NdiHHocreil

eKoJroriqsrax rapaMerpin vrixpo-ri4poreoxiuiqsoro cKJraAy uiAseNdHl4x BoA III4x

perioHin, Ha nrifi rrorrtxA, 4oqinbHo 6yro Br,rKoHarr4 cuiecraBreHHq IlapaMerpin

ACTy 4808 :2007 , ACTy 7 525:2014 ra B3K (6iorroriqHo 3Haqr.rMi xouqenrpaqii sa

MeroAr4Koro Bapnnrua M.B. ra Illeapua O.A., 2000).

[ocirig]KeHHf, gl,riH posno4iny vrinepanisauii, ]KopcrKocri, cymQarin ra

xnopr,rAi" y rpyHroBr4x BoAax JrecoBr4x cyrJu4HKie (crop. 24, puc. 6) npaKrI.ttlHo He

Kopeirroerbcfl s [anvnvrz ix vrixpoeJreMeHTHoro cKJraAy, rr1o Moxe 6yru ceiA.IeHHtrM

rrepeBa)KaHHf, BrrJu4By ruirilusocri lirororiqHoro cKnaAy nvriqyrorrl4x nopi4

(narnnicrb po3rrr,rHHr4x ciloJryK rincy, auri4prary ra in.).

Bzxluxae 3ayBalKeHH{ A}Ne cxeMaruvruufa anaris BnJrlrBy 6yainHl4urBa

KaxoecbKoro BoAocxoBrrilIa, uo rpra3Beno Ao ui4uopy croKy eKcnJlyaraqifinoro

BepxHbo-capMarcbKofo BoAoHocHoro ropr43oHry na ni4craHb rc 60-70 rcu nig pycna

p. [Hinpo ra inrpysii fioro BoA Ao BoAo3a6ipnzx cBepAJroBr4H y cxiaHifi .IacrHHi

llpr.r.ropHoMop c bKoro apres i aHcbKoro 6 ac efi ny.

Kpivr roro, 6inrruicrb po3Airsro.u4x cJra6ouporu4KHt4x urapin y qiefi .{acruHi

flprauopHoMopcbKoro apresiaHcbKoro 6acefiHy Marorb HeBr4rpl4MaHufi xapaKrep, ulo

o6yrvrourloe Macrrrra6ni grrrisu pe)Kr4My reoMirpaUii MaKpo- ra vrixpoeneMeHris npkr

sxdiHax eoAosiA6opy ra nuacli4or pyfiHynaHHf, Kaxoscrroi fEC ra 3BoporHoro

ApeHyB aHHfl, BoAoHo cHr{x ropra3oHris.

B qerseproMy pos4ili po6oru <Hayxo'ei sacudu eKoJtozo-diozeoxitwirtHozo

pailoruynaHHn mepumopii Vxpairuu> rpr4BeAeHo pe3ynbrarv ananisy cyqacHl4x

npuuquuin ra nilxolis rrdeAu.rHoi rvrircpoeJreMeHronorii B Vxpaiui i B ceiri rpul

pafionyBaHH,rr repr4ropifi. 'V gs's3Ky 3 HeBra3Haqeuicto rrvraHHf, Qouonoro nvricry

vrinpoeJreMeHTis s rrr4THt4x ui4seuHr.rx BoAax aBTopKa npoiloHye Bl4KopI4croByBaruix

ueliauui gsaqeHHfl.

Harololuy€Tbcr, rrlo pineur nvricry 6iolorir{Ho aKTr,rBHzx tr,tixpoeneMeurin y

BoAHoMy cepeAoezui e BarKJrkrBr4M Qarcropovr 3araJrbHoro 6ioreoxivriqnoro



6larouoryqqfl. llpet IIboMy oqiszru pealrbHy He6esneKy ilIrfl s4opon'r rrop1rHu,

BpaxoByrorrl4 HerlpflMi upz'u4HHo-HacniAxosi 3B'f,3xt4 Ta o6ruexeHHf, ezxrzxaui
B14 KopI4craHH.f,M rpranianbHl{x ni4xo4in, HeMo}KJII.rBo. Brar<opucroByror{r4 Aoceil
yrpaincbKt4x ra csiroBl{x Br{eHux aBropK a lrrfl. piruenAuocraBJreHr.rx n AocniANeusi
3aBAaHb BI4KopI4croBye MeroA ollittxz He KaHlleporeHHoro pr43r4Ky 6esnopofoBr,rM

MeroAoM. llepeearoro fioro e BI43HaqeHHfl firr,ronipnocri po3Bt4rKy Hecneuz6iunnx

roKcr4qHux e$exrin ilpr4 xpoHivnifi iuroxczrcaqii.

HacryuHoro cKJIaAoBoIo Ilboro pos4iry € HaBeAeH r aBropKoro cyqacH vx ra
aKryanbHl4x uprafiorr,ria ra nilxolie Ao aH4ileuur 6ioreoxiryri.rHzx nponinUifi.

Crlagnicrr B HayKoBoMy o6rpynryBaHHr o6paHoro B .qocniAxeuui uiAxoAy non;rrae

y uacryuuifi 3arle)KHocri: eci ecenqifini eJreMeHrr4 crro)Kr4 Barorbcr 3 HIIC
opranisMaMl{' He3aJIe)KHo sia ix KoHlleHrpaqii i s reBHrax cninni4HorrreHH{x i

HaKorl4rrylorbcfl opraHiguauu nporopqiftno'ix rouqeHrparlii s H[C.
e sayna)KeHHfl Ao po3 ai.;lry 4, 3aranrnl4M 3ayBa)KeHHrM AJrfl rlboro posginy e

ei4cyTtricrr [pl4rll.IHHo-Hacli4ronux gs'sgxis B BrrKopr4crasui ue4ianHr,rx 3HarreHb

ez6iporc ra oqiuru He KaHlleporeHHoro pl43r4Ky 6esnoporoBzM MeroAoM 3 oAHofo

6oxy ra 6iori4poreoxiuiqnzvr paftoHyBaHHrM repr4ropii Vppaiuz s iu111oro.
I
I pyuryrorrl4 cb Ha Aeranrnifi Ta po3roJrocifi cr{creMarusauii aBropKoro

eirqzsHflHl4x ra 3aKopAoHHLIX uy6nir auiir uoAo cyqacHr4x npznqznin eKoJroro-

6ioreoxirr4i'IHoro pafioHyBaHHt B sxocri uo6axaHrur xorirocs 6inrru .rirKoro

ni4or<peMJleHHfl BJIacHoro ui4xoAy ra npIzHur.rnis BHKoHaHoro 6ioriaporeoxil,riqsoro

pafi ouyBaHH.n repr4ropii Vxp afuu, sil rireparypHoro nirrpyHrn.
y n'Rtolty posai.ni po6oru <PospaxyHoK Qopn mizput4ii xitwirtuyx

eneMeHmie y npupodnt'tx eodruux pos.tuHilxD aBropKa HaBoAr{rb cyrracHi ni4xoAkr Ao

BI43HaqeHHfl xil,li'IHoro cTaHy ui4seuHl4x BoA. Boua crBepAXye, 1110 cyvacui

ytBneHHt rpo vrirpaqiro xiMi'rHzx erellenrie 6asyromcx Ha repMoArauauiqHoMy

MoAenrosaHHi. Posropuyrufi aHaris uero4in Ao3Bonf,e KoHcraryBarvr, 1110

ui4rpyur.f,M MoAeJIroBaHHfl ri4poreoxirui.rHr,rx flBt4rrl Ha uiAcrasi ueroais
repMoAusauiKz e nonorreHH,fl rlpo icnynanHr qacrrcosoi a6o JroK€urbnoi pinHoBar1a y

ri4poxiNri'rHifi czcreMi. BpaxoByroru4 6asosi noJrolxeHH.f, MeroAr4r<n Sisraro-xivrirrHt4x



po3paxyHl(lB KoMnneKcoyrBopeHHq ALrcepraHTKa Ilepexo Ir4Tb Ao MareMaTr4rrHofo

MoAenroBaHHfl AocJIipKyBaHI4x npoqecis 3a AorroMororo nporpaMz GEMs v.3.2.

Apyra qacrl{Ha pos4iJly npucBflrreHa AocriA}KeHHro Sopr vrirpaqii rvranr aHy y

ni4seuulrx BoAax yMoBHo tlllcrl4x ra rexHoreHHo za6pylHeHux repraropifi Vrpaiuu,

BpaxoByroql4 fioro MeAl.IKo6ionoriqni i rorcrrKoJrori.rHi BJracrlr socri. AHanis

Ha,f,BHI4x uarepianin AoBoAIarb, IrIo nrirpaqir MaHraHy y rroBepxHeBr.rx BoAax

ni46ynaerbcfl sle6imrroro y Sopvri 3aBI4cJIrrx perroBr4H. lloao uiAseNdHrrx BoA

icnyrorr ABa napiauru icuynauur rpupoAHoro MaHfaHy: a6o sa yMoB Hr43bKr4x

reMnis eoAoo6ir,riny y 6esrcucHeBl4x yMoBax, ro6ro sle6i6rxoro y rlz6orzx
naiNnlacroBl4x BoAoHocHI4x ropl{3oHTax; a6o y rpyHToBt4x BoAax, y ni4x1a4ax

s6ara'reHl4x oprauirorc. KmoqoBI4MI4 Qaxrop aNru KoHTporrororrr4Mu HaqsHicrr

MaHraHy e BoAneszfi rroKa3Hrarc pH ra oKr{cuo-ni4uosnzfi rroreHrlizur Eh.

3aralrulaM 3ayBalKeHHflM e AosiAxoszfi xapaKrep $opMyirroBaHb y Br4cHoBKax

1 i 2 Ao Ilboro pos4iny. BoHr.r He ni4o6palxarorb uarepian npeAcr asreHuia B

pos4inax. Anrop HaronoilY€, lqo <...Oiszro-xir,riqni po3paxyHKr4 3a AonoMororo

MeroAy MareMarl4qHoro MoAeJrroBaHHfl niairparorb poJrb opieurrapa rpu
ri4poreorori'{Hax locniANeHH^xx, ix pe3ynb rarv Mo}(yrb 6yrvt Br4Kopr4crani Anfl

npu6nusuoi oqiuxz ra fivronipniuroro rpofHo3yBaHHfl peaJrbHr4x reoxivrirrHr4x

rpoqecie). Hesposyuilo, flKIaM rII4HoM IIefi pe3yJlbrar 6y4a Br4Kopr.r crauuit rp1r

nporHo3yBaHHi peanrHr4x reoxirvri.rHzx npoqecin.

Ha gyrr,rKy oroHeHra pos4in 5.3 aouilrno 6yno 6 uepenecrr4 n pos4i r 4, roMy

uo nz4ilenur xpurepiin npu szxoHaHHi eKoJroro-6ioreoxivri.{Horo pafioHyBaHHfl

repvropii Vrcp aiuu, flKe e pe3yJlbraroM Ilboro pos4iny, loriuHo Br.tKoplr crurkr caMe

TAM.

fo4arrcu Ao Arlcepraqii ni4rnepAx{yrorb reoperz.rni AocrriANeHH.fl i

AorroBHrororb ocHo BHzfi sN,riCr po6 or v ALrcepraHTa.

BucHonnu n qiloruy po3Kpl{Barorr ouroeHi HayKoBi 4ocnHeHHr aBropa ra

ei4noniAarorb svricry po6orz" y BI4cHoBKax Ar4ceprauifinoi po6orz y3ar€rJrbneui

ocHoBHi pesynbraru npoBeAeHlax AocnipreHb, rxi 4eraJrbHo po3Kpr4ri s ocHoBHoMy

rercri Ar{ceprarlii.



3avsaxeuuq Ao Aucepraqifi Hoi po6oru :

l. B Al4cepraqifiHovry AocniANensi aBropKa e 3aBx{Ar4 Aorpr4Myerbcf,

BI4KopI4craHHt cyuacuoi HoMeHKJI aTypu: sariso sal,ricrr Sepyr, cBr4Herlb saldicrr

rrJrroMoyM 1 T.A.
\2. Y AzceprallifiHoMy AocniAxessi ra peQepari anro$xa rpr4nycKaerbct

rroBropin (uanpr4KnaA crop. 7 ra crop. 9 peQepary).

3. y rercri Al4ceprauii e Hey3r gNeuocri. B rer<cri po3rJrrAarorbcfl rpkr

BoAoHocui ctzcreMll, a Ha pvc. 1 pe$epary cropinra 8 uane4eHo qorupr,r.

HayrcoBa HoBIr3Ha po6orn rroJrflrae B HacrynHr4x 6loHax:

- Brlepllre oqiueHo ri4poreoxil,ti.IHrafi craH rrkrrHr{x ni4servrHr4x BoA ocHoBHt4x

BoAoHocHI4x czcreM VxpaiHI4 3 IIo3vrUiit MeAr4rrHoI vrixpoeJreMeHroJrorii ra egqsreHi

Qonoei KoHlleHrpaqii ecenuifiHr4x ererraeHris 3 ypaxyBaHHfM aHrponoreHHoro

BnJrr4By;

- Bnepue AIrfl yMoBHo rrr4crr4x ra rexHoreHHo za6pygHeHr4x repuropifi

Yxpainr4 sa AorloMoforo asatiruqHl4x tuero4iB Ta repMoAznauiqHofo MoAeJrroBaHHtr

is sacrocyBaHHflM JlorapIaQvrin reprr,roAlIHaMi.rHr,rx KoHcranr crifirocri KoMrrJreKcHr.rx

c n onyK Brrc H arreHo Q opvrra rr,rirp aqii vranr auy ;

- Brrepue Ant repl.ITopifi ocnoBHzx BoAoHocHr4x cr4creM Vxpairu4 Br4KoHaHa

oqiuxa He KaHuepofeHHoro pr,r3t4Ky B)KraBaHHfl AocniANeHHX BoA Lnfl s4opon'r

HaceneHHfl sa 6esuoporoBt4M MeroAoM 3a raKzura lairpoeJreMeHTaMr4 xx Mo, Cv, Zn,

Pb, F ra Mn;

- fpyHTyrorrl4cb Ha orpuMaHLIX AaHI4X IrIoAo 3aKoHovripnocrefi posno4iny

vixpoeJleMeHTie y TII4THIIX uiAseNaHl4x BoAax ocHoBHrax BoAoHocHr4x czcrenr Vr<paiHu

3arlponoHoBaHo Hosi ilpIzHIII{rlI eKonoro-6ioreoxir,ri.rHoro pafiouyBaHHfl s uoszqifi

MeAr4rrHoi uirpoeJreMenrolorii.

OIliHrca o6rpyuroBaHocri, AocroBipuocri ra HoBH3Hr{ HayKoBrrx

rloJror(eH b, BI{cH oBnin ra peKoMeuaaqifi . MeroA r.r Ka locl iA}r(eH b.

B po6ori 6y" 3acrocosaHuir urupoirzfi cneKTp ta6oparopHr{x AocniAxeHb

eiai6paHI4x npo6 BoALt: noreHlliouerpuuuuil, Qorovrerpr4rrHrait, turpoMerpz.rHifi ra

rpaniuerpuuuuir aualis, asariruqni AocniAxeHHr 3 Bt43HaqeHH.s Sopr ir,rirpaqii



MaHraHy y rrr4rHr,rx niAgevrHrax BoAax, MeroA Mac-cneKTpoMerpii 3 in4yr<rr'rBHo

3g'q3aHoro rna3Moro (ICP-MS).

lIiA qac BV KoHaHHfl AocniAxeHHr 6yrro BuKopI,IcraHo cuIcreMHo-

asalirzultuitt, crarr4crurrluit ra Kaprorpa0iusuit MeroAI4 .qocliA)KeHb. TaroN 6yrro

Br4KoHaHo po3paxyHoK Qopr vrirpaqii MaHraHy y soAi sa AorloMororo

repMoAuHaMi.rHofo MoAeJrroBaHHfl (cueqianisosaHlafi rporpaMrtuit KoMnJIeKc

Hydra&Medusa).

Cyrrennx 3ayBa)KeHb lrloAo oQoprvureHHfl Al{ceprallii HeMa€.

PeQepar B uosHifi vripi ni4o6pa)Kae ocHoBHi nololKeHHn ra s\aicr

Ar4ceprarlii.

flosHora BrrK.naAy pe3yJrbrarie n ony6ritcosaHux rpaqqx.

OcHogHi pesynbraru Ar4cepraqifinoi po6orrz ouy6rixosaHo y 52 ApyKoBaHVx

rpau.flx, 3 nKr4x: 1 oslir y KoJreKrrEsHifi MoHorpaQii, 2 crarri y 3aKopAoHHlIX

perleH3oBaHrzx Br.rAaHHflx reoJroro-rpupoAHr4rrofo upoQinro, y roMy qvcli oAHa

crarrf, y nu4anui, ni4ueceHoro Ao rperboro KBaprI4JIro (Q3) siAuosiAHo Ao

xnaczsir<aqii SCImago Journal, 12 po6ir y QaxoBr,rx Br{AaHHflx, rqo ingerccyrorbcn B

vriNnapoAHr4x HayKoBr4x 6agax [anux Scopus ra Web of Science, 6 crarefi y

HayKoBux QaxoBr.rx BrrAaHHrx Yrp aiuu 3a creqizurrnicro, 3arBepA)KeHI{x MOH, 28

res i rvrarepialin nayxoBr4x xonQepeuqifi, ilocr4JraHHfl Ha qKi uicrsmcfl B Al4ceprauii.

Hayrconi rroJror(eHHfl, BrrcHoB Lr i percomeuAaqii, cQopnaylsonaHi B

Ar{cepraqii, noeHi Tro erruraAeui B ony6.niKoBaHux po6orax s4o6ynaara.

Anpo6aqiq po6oru BrrKoHaHa B Aocraruifi rvripi ru"rqxoM yqacri n rconQepeuqiqx

i cevriHapax pisHoro pinnR.
ana

llpaxrrar{He 3HarreHHfl oAep)KaHr4x pe3ynbrarie BI4KrIaAeHo B HacrynHl4x

6rorcax

- orplrnrasi rpu 'euKoHaHHi po6oru pe3yJlbTAtv y IIOA€uIbIxoMy MolKyrb

cnyryB arv ocHoBoro rrrfl pospo6rua cracreMl4 eKoJloro-ri4poreoxivriqHoro

uoHiropuHry rexHofeHHo sa6pyaHeHr4x repnropifi. Peanisauis raxofo MoHiropraHry

6y4e BaxJrHBr,rM KpoKoM !.nfl AocflrHeHHfl HeroKcl4rrHoro cepeAoBI4IrIa y paMKax

yuacri Vr<painu y rporpaMi saxucry HaBKoJrrarxHboro rlpl4poAHoro cepeAoBl{Ua



 


